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Abstract Theory & Methods Observations compared to 72 h forecast
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companies; Google DeepMind has developed GraphCast, Nvidia has FourCastNet equations of state than IFS between 28th of April and 18th of June.

and Huawei has PanguWeather. The European Centre for Medium-range Weather
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performéﬁce for the forecast lead time and different weather parameters.

system (IFS), called AIFS. All listed ML models are trained on ERA5 Reanalysis with
a 0.25° resolution. In the Arctic, model performance needs more evaluation, in this Parameter Unit
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speed at different atmospheric levels are evaluated against analysis an 850hPa temperature 850  °C

observations. The time period and evaluation area was selected to be colocated 850hPa specific humidity q850 g/kg -

with the ARTofMELT Arctic expedition (Tjernstrom et al., 2024). The analysis 500 hPa geopotential height z500 m

comparison integrated a closed region from 80°N to 88°N (60°Wand 60°E), the
mean RMSE is lower for IFS the first three days of forecast, and ML performs better
with increased forecast times. The mean bias of IFS was positive for temperature
and geopotential height, while ML models had more negative and varying bias with
longer forecast times. Inter-variable correlation in ML models were compared to
physics-based IFS, and less connection was found between variables at different
atmospheric levels in ML models. For further research, the assimilation of satellite
data could be improved using new techniques, as well as increased resolution for
ML-based forecasts.

Figure 4: Wind speed at 10 m above surface at 72h for IFS (left), GraphCast (middle) and
FourCastNet (right).

Discussion
» Synoptically the polar region is covered more accurately (Fig. 4) with more detail in
the different investigated parameters.
» Different grid solutions.
* IFS has a more stable linear increase of mean RMSE the first 7 days compared to
MLWP forecast models
* Generally, less extreme errors for IFS = numerically contained

Background
Predicting weather is a challenge, specifically the Arctic weather can be difficult; even
more so in a changing climate. It is predicted that activities, like shipping and tourism,

Figure 1: Forecast of 850hPa temperature in MLWP GraphCast (left) and NWP IFS (right).
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Numerical Weather Prediction (NWP) has developed from physics to a whole new field of «  The overall highest performing MLWP are AIFS and GraphCast

trained on ERAS5 data (based on IFS) so these errors can propagate in the ML
training phase.

science. Using machine learning (ML) to make weather forecast has during recent years *  The grid solution affects the synoptic structure, however the integrated error of the
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